In the application of the Original Bloom's taxonomy since its publication in 1956, several weaknesses and practical limitations have been revealed. Besides, psychological and educational research has witnessed the introduction of several theories and approaches to learning which make students more knowledgeable of and responsible for their own learning, cognition, and thinking. Hence, a group of researchers revised the Original taxonomy in order to overcome its weaknesses and to incorporate the recent developments. The purpose of the present article is to present a concise and critical review of both the Original and Revised taxonomy with reference to their underlying philosophy, rationale, structure and potential pedagogic uses.
Introduction
The original "Bloom's Taxonomy" was published by Bloom and his associates in 1956 (Bloom, et al., 1956 ). IT included six major categories in the Cognitive Domain: knowledge, comprehension, application, analysis, synthesis and evaluation. It was intended to provide for classification of educational system goals, especially to help teachers, administrators, professional specialists, and research workers to discuss curricular and evaluation problems with greater precision (Bloom, 1994, p.10) . One of the most frequent uses of the Original Taxonomy (OT) has been to classify curricular objectives and test items in order to show the breadth, lack of breadth, of the objectives and items across the spectrum of the six categories. Krathwohl (2002, p. 212) states that Bloom saw the OT as more than a measurement tool.
Bloom believed it could serve as a:
• Common language about learning goals to facilitate communication across persons, subject matter, and grade levels.
• Basis for determining for particular course or curriculum the specific meaning of broad educational goals, such as those found in the currently prevalent national, state, and local standards.
• Means for determining the congruence of educational objectives, activities, and assessment in a unit, course, or curriculum.
• Panorama of the range of educational possibilities against which the limited breadth and depth of any particular educational course or curriculum could be considered.
A group of cognitive psychologists, curriculum and instructional researchers, and testing and assessment specialists revised the OT (Anderson et al., 2001) . In order to understand the rationale and philosophy underlying the Revised Taxonomy (RT), we have to highlight the assumptions underlying the OT. The structure of the OT was a "cumulative hierarchy: hierarchy because the classes of objectives were arranged in order of increasing complexity, and cumulative because each class of behaviors was presumed to include all the behaviors of the less complex classes" (Krietzer et al., 1994, p. 66) . It was assumed that mastery of each simpler category was prerequisite to mastery of the next more complex one (Krathwohl 2002, p. 213) .
Weaknesses in the Original Taxonomy
In the application of the OT, several weaknesses and practical limitations have been revealed. A notable weakness is the assumption that cognitive processes are ordered on a single dimension of simple-to-complex behavior (Furst,1994, p. 34) . As required in a cumulative hierarchy, the categories were presumed not to overlap. As Anderson et al., (2001, p. 309) suggest "cumulative hierarchy" which indicates that "mastery of a more complex category required prior mastery of all the less complex categories below it" is a "stringent standard."
However, in applying the OT, Ormell (1974) reported contradictions in the frequent inversion of various objectives and tasks. For example, certain demands for Knowledge are more complex than certain demands for Analysis or Evaluation. Also, Evaluation is not more complex than Synthesis; Synthesis involves Evaluation (Krietzer et al., 1994, p. 65) .
Rationale for the Revised Taxonomy
In addition, the RT has to take into consideration the recent developments in the educational and psychological literature. At the time of the publication of the OT in 1956, behaviourist learning theories extensively influenced school curriculum and instruction. Since the publication of the OT in 1956, psychological and educational research has witnessed the introduction of several theories and approaches to learning which make students more knowledgeable of and responsible for their own learning, cognition, and thinking (e.g., Constructivism, Metacognition, Self-regulated learning). All these theories and approaches see learning as "a proactive activity, requiring self-initiated motivational and behavioural processes as well as metacognitive ones" (Zimmerman, 1998, p. 1) . The RT has to incorporate these new learner-centered learning paradigms into its structure. Constructivism, for example, assumes that students must discover, construct and transform knowledge if they are to make it their own. Self-regulated learning (SRL) is the ability to use and develop knowledge, skills and attitudes acquired in one context in another context (Boekaerts, 1999, p. 446) . Self-regulated learners identify what task requires in terms of cognitive, motivational, and environmental strategies and determine if their personal resources are adequate to effectively accomplish the task (Ertmer and Newby, 1996, p. 18 ). Self-awareness, self-monitoring, and self-evaluation are crucial to effective SRL and performance (McCobs, 1989) . Metacognition is central to SRL (Kriewaidt, 2001) . Some researchers have suggested that SRL is synonymous with metacognition (Brown, Hedberg, & Harper, 1994) . In order to address the weaknesses in the OT and respond to the recent educational and psychological developments, a group of cognitive psychologists, curriculum and instructional researchers, and testing and assessment specialists revised the OT (Anderson et al., 2001 ).
The Revised Taxonomy (RT) includes several significant changes with reference to assumptions, structure and terminology. 
Revised Taxonomy Structure
The most notable change in the revised taxonomy is the move from one dimension to two dimensions. Instructional objectives are usually formulated in terms of a verb-noun relationship. Thus, statements of objectives typically consist of (a) some subject matter content (i.e. noun or noun phrase) and (b) a description of what is to be done with or to that content (i.e. verb or verb phrase). The verb or verb phrase describes the cognitive process involved.
In the OT, the knowledge category embodied both noun and verb aspects. The noun or subject matter aspect was specified in the knowledge's extensive subcategories. The verb aspect or the cognitive process was included in the definition given to knowledge in that the learner was expected to be able to recall or recognize knowledge. This brought unidimensionality to the framework at the cost of the knowledge category that was dual in nature (Krathwohl, 2002, p. 213 
Table (2): Structure of the Knowledge Dimension in the RT
A. Factual Knowledge: The basic elements that students must know to be acquainted with a discipline or solve problems in it.
Aa. Knowledge of terminology
Bb. Knowledge of specific details and elements B. Conceptual Knowledge: The interrelationships among the basic elements within a larger structure that enable them to function together.
Ba. Knowledge of classifications and categories

Bb. Knowledge of principles and generalizations
Bc. Knowledge of theories, models, and structures C. Procedural Knowledge: How to do something; methods of inquiry, and criteria for using skills, algorithms, techniques, and methods.
Ca. Knowledge of subject-specific skills and algorithms
Cb. Knowledge of subject-specific techniques and methods 
1) Knowledge Dimension:
As has been mentioned above, the RT has taken into consideration the new developments in cognitive and educational psychology. Thus, the knowledge dimension in the RT includes four instead of three categories ( Table 2) . Three of them include the substance of the knowledge subcategories in the OT, but they were reorganized and renamed to use the terminology, and to recognize the distinctions of cognitive psychology that developed since the publication of the OT. The new names for those three Knowledge categories are: Factual, Conceptual, and Procedural.
The fourth new category, Metacognitive Knowledge (Table 2 ), provides a distinction that was not recognized at the time the OT was developed. Metacognitive Knowledge involves knowledge about cognition in general as well as awareness of and knowledge about one's own cognition (Pintrich, 2002) .
2) Pedagogic significance of metacognitive knowledge:
Metacognitive knowledge of learning strategies enables students to perform better and learn more. Students who know about the different kinds of strategies for learning, thinking, and problem solving will be more likely to use them. Students who know their own strengths and weaknesses can adjust their own cognition and thinking to be more adaptive to diverse tasks and, thus, facilitate learning. It is noteworthy that metacognitive knowledge seems to be related to the transfer of learning, that is, the ability to use knowledge gained in one setting or situation in another (Bransford et al., 1999) .
Authors of the RT used Flavell's classification of metacognition (1979): knowledge of strategy, task, and person variables. In the RT, this classification was represented in terms of three types of metacognitive knowledge: (a) Strategic knowledge: students' knowledge of general strategies for learning and thinking, (b) Knowledge about cognitive tasks, including appropriate contextual and conditional knowledge, and (c) Self-knowledge.
Although there are many definitions and models of metacognition, an important distinction is one between (a) knowledge of cognition and (b) the processes involving the monitoring, control, and regulation of cognition (Pintrich, 2004; Pintrich, Wolters, & Baxter, 2000; Schneider & Pressly, 1997) . The basic distinction between metacognitive knowledge and metacognitive control or self-regulatory processes parallels the two dimensions in the Taxonomy Table. Metacognitive control and self-regulatory processes are cognitive processes that learners use to monitor, control, and regulate their cognition and learning. As such, they fit under the six cognitive process categories and specific cognitive processes in the RT (Table 2) . These processes are well represented in tasks such as checking, planning, and generating. Accordingly, on the Knowledge dimension, Metacognitive knowledge categories refer only to knowledge of cognitive strategies, not the actual use of those strategies (Pintrich, 2002, p.119) .
two-dimensional
3) Cognitive Process Dimension:
With reference to the Cognitive Process Dimension, the number of categories in the OT was retained (i.e. six) but with significant changes. Three categories were renamed, the order of two was interchanged, and those category names retained were changed to verb form to fit the way they are used in instructional objectives. Knowledge was renamed Remember, Comprehension was renamed Understand, and Synthesis was re-titled Create. Application, Analysis, and Evaluation were retained, but in their verb forms as Apply, Analyze, and Evaluate.
All the original subcategories were replaced with gerunds, and called "cognitive processes"
( Table 2 ).
In addition, the order of Synthesis/Create and Evaluation/evaluate was interchanged. Anderson et al., (2001, p. 310) indicated that "induction (involved in creating) is a more complex process than deduction. Deduction involves breaking a whole into subparts, evaluating them, and determining whether criteria are met. Induction, on the other hand, involves finding things that could fit together, judging their appropriateness, and assembling them to best meet criteria." This is supported by Ormell (1974, p. 4) who stated that "Synthesis implies more than … mere assembly;… it implies…[that the bits] form an 'organic unity.' And clearly this can not be achieved without…awareness of what will fit together, i.e., of prior imaginative evaluation."
In the RT, the Cognitive Process Categories no longer form a cumulative hierarchy.
The framework remains a 'kind of ' hierarchy, in the sense that the six major categories of the Cognitive Process Dimension are presumed to be ordered in terms of increasing complexity,
with Remember being less complex than Understand, which is less complex than Apply, and so on. However, unlike the OT, the six categories are allowed to overlap on a scale of judged complexity (Anderson et al., 2001, p. 309) . As Krathwohl (2002, p. 215) points out, the categories are allowed to overlap one another. This is most clearly evident in the category Un- It is noteworthy that whereas the six categories in the OT were given far more attention than the subcategories, in the RT the 19 cognitive processes (Table 3) within the six cognitive processes receive the major emphasis.
The move from one dimension to two dimensions in the RT has led to another notable change in the structure of the taxonomy, i.e., the formation of the Two Dimensional Taxonomy Table (TT) (Table 4 ). This table is the analytical tool of the revised taxonomy. The TT reflects a dual perspective on learning and cognition. Having two dimensions to guide the processes of stating objectives and planning and guiding instruction leads to sharper, more clearly defined assessments and a stronger connection of assessment to both objectives and instruction. 
The Cognitive Process Dimension
Knowledge
The TT emphasizes the need for assessment practices to extend beyond discrete bits of knowledge and individual cognitive processes to focus on more complex aspects of learning and thinking. The cognitive process dimension calls our attention to the need to find ways of validly and reliably assessing 'higher-order' and metacognitive processes. Knowledge of cognitive strategies, cognitive tasks, and self not only requires different ways of thinking about assessment, but, in the latter case, reintroduces the need to engage in affective assessment (Airasian and Miranda, 2002, p. 249) .
Potential uses of the taxonomy table
As has been indicated above, the TT has two dimensions: the knowledge dimension and 'peer-edit.' Editing is a type of evaluation, so the process involved is 5. Evaluate. The process of evaluation will involve criteria, which are classified as B. Conceptual Knowledge, so the fourth objective would fall in cell B5.
The completed TT for this unit's objectives is shown in Table 5. From this table, one can quickly visually determine the extent to which the more complex categories are represented. Only one objective deals with the Remember category; the others involve cognitive processes that are generally recognized as the more important and long-lasting fruits of education-the more complex ones.
The Cognitive Process Dimension Table ( Thus, in table (5), the two blank bottom rows raise questions about whether there might have been procedural or metacognitive knowledge objectives that could have been included. For instance, are there procedures to follow in editing that the teacher could explicitly teach the students. Alternatively, is knowledge of the kinds of errors common in one's own writing and preferred ways of correcting them an important metacognitive outcome of self-editing that could have been emphasized? (Krathwohl, 2002, p. 217 
B) Help teachers not to confuse activities with objectives.
The TT can be used to classify the instructional and learning activities used to achieve the objectives, as well as the assessments employed to determine how well the objectives were mastered by the students (Krathwohl, 2002, p. 217) Airasian and Miranda (2002, p. 250) provide an interesting example to show how assessment is influenced by instruction. Consider an objective frequently given by English teachers: "Students will learn to state the main idea of a short story." In this objective the critical verb is "state" and the noun phrase is "main idea of a short story." But there are many ways students can learn to state a main idea:
• Students can state the main idea by remembering what the teacher has told them about the story's main idea during instruction (e.g., "This is the main idea of short story A.").
• Students can also state the main idea based on inferences they make from key information provided in the short story. In this case, students learn by understanding (since inferring lies within Understand in the TT).
• Alternatively, students can state a story's main idea by following a set of steps the teacher has taught them to help find main ideas, or applying procedural knowledge.
• Finally, students can state the main idea by differentiating key points from supporting details. In this case, because differentiating lies within Analyze in the TT, students would learn by analyzing.
In a classroom assessment, then, test items or assessment tasks for the objective "Students will learn to state the main idea of a short story" could focus on remembering factual knowledge, understanding, applying procedural knowledge, or analyzing.
D) Examine Curriculum alignment
Curriculum alignment is the process of organizing three key elements in a classroom so that they are closely matched (aligned). The three elements are (a) instruction and materials, (b) objectives or standards and (c) tests. The supposition is that the most efficient and effective student learning will result when classroom instruction and materials align with objectives or standards and these align with tests (Gorin and Blanchard, 2004, p. 2) . English (1992) considers curriculum alignment a process that improves the agreement between the written, the taught, and the tested curriculum. Research on curriculum alignment tends to favour alignment as a positive influence on achievement (English & Steffy, 2001 ). Anderson (2002, p. 258) proposes that the Taxonomy Table can be a useful framework for estimating curriculum alignment in all subject matters at virtually every grade or school level. By replacing topics with types of knowledge, the Taxonomy Table can be used with all subject matters. Alignment estimates using the Taxonomy Table are based on curriculum units or entire courses, not individual lessons.
First, each objective is placed in its appropriate cell or cells of the Taxonomy Table. The verbs and nouns included in the statement of the objective are used to place the objective in the proper cell. Second, each instructional activity (and accompanying support materials) is similarly placed in its appropriate cell, based once again on clues provided by verbs and nouns included in the description of the activity. Third, using clues from included verbs and nouns, each assessment task (whether it be a performance assessment or one of a series of test items) is placed in its appropriate cell. In the case of traditional tests, each item is considered an assessment task and placed appropriately. Fourth, the three completed Taxonomy Tables,   Aly Amer Electronic Taxonomy Tables. That is, the objective, instructional activities and materials, and assessments all fall into the same cell (e.g., understand conceptual knowledge). Partial alignment also exists. For example, the objective, instructional activities and materials, and assessments may all fall into the same row (i.e., type of knowledge), but differ in terms of the column in which they are classified (i.e., cognitive process category). Similarly, the objective, instructional activities and materials, and assessments may all fall into the same column, but differ in terms of the row in which they are classified. Partial alignment provides potentially useful diagnostic information to teachers who want to improve their curricular alignment. Moving an instructional activity from an emphasis on factual knowledge to an emphasis on procedural knowledge, or from understand to analyze may be worth the effort if alignment is substantially improved.
Authors of the RT (Anderson, et al., 2001 ) provide the Parliamentary Acts vignette (Table 6 ) as an example of curriculum alignment. We can observe from the table strong alignment of assessment, objectives, and instruction in some cells (e.g., cells A1, A6, B2, and B6) and partial alignment in others (e.g., B2 and B5). We can also observe a blank row (i.e., metacognitive knowledge). Hence, the TT causes teachers to look at partial alignment, misalignment, and blank areas and reflect on their instruction to improve curriculum alignment. 
The Cognitive Process Dimension
Implications for prospective teachers and teachers
The taxonomy table may provide a framework within which prospective teachers as well as teachers can model not only the way they teach but also the way they examine and analyze their teaching. They should learn that they can only judge the effectiveness of their teaching in terms of what students actually learn. Hence, the RT moves prospective teachers away from a "best practice" approach to teaching (Byrd 2002, p. 248) . Prospective teachers,
as well as teachers, should collaboratively engage in meaningful dialogues about answers to such questions: "What is the student supposed to learn from his or her participation in this activity? What knowledge is to be acquired or constructed? What cognitive processes are to be employed?" Without answers to these questions, it is impossible to properly classify instructional activities in terms of the Taxonomy Table. This provides a good exercise in reflective practice (Amer, 2004) .
Conclusion
The Original Bloom's taxonomy and the Revised Bloom's taxonomy were compared with reference to their underlying assumptions and structures in order to show how the Revised taxonomy overcame the limitations and weaknesses of the Original taxonomy. The pupose is to highlight the pedagogically significant features of the Revised taxononmy (e.g., the move from one dimension to two dimensions, the inclusion of the metacognitive knowlege catogory, the inclusion of the taxonomy table). The potential uses of the Revised taxonomy with referente to curriculum and instruction were also highlighted.
